Introduction: General practitioners (GP) in Spain do not have access to rapid tests and adherence to guidelines is usually suboptimal. The aim of the study is to evaluate the estimated number of antibiotics that could have been saved if GPs had appropriately used these tests and had followed the guidelines. Design: Observational study. Setting: Primary care centres from eight Autonomous Communities in Spain. Participants: GPs who had not participated in previous studies on rational use of antibiotics. Intervention: GPs registered all the cases of pharyngitis and lower respiratory tract infections (LRTI) during 15 working days in 2015, by means of a 47-item audit. Main measurements: Actual GPs' antibiotic prescription and estimated number of antibiotics that could have been saved according to recent guidelines. Results: A total of 126 GPs registered 1012 episodes of pharyngitis and 1928 LRTIs. Antibiotics were given or patients were referred in 497 patients with pharyngitis (49.1%) and 963 patients with LRTI (49.9%). If GPs had appropriately used rapid antigen detection tests and C-reactive protein tests and had strictly followed current guidelines, antibiotics would have been given to 7.6% and 15.1%, respectively, with an estimated saving of 420 antibiotics in patients with sore throat (estimated saving of 84.5%; 95% CI: 81.1---87.4%) and 672 antibiotics in LRTIs (estimated saving of 69.8%,95% CI: 67.1---72.5%).
Introduction
Most clinical guidelines recommend antibiotic prescribing for patients with sore throat when the infection is severe and in patients with group A ␤-haemolytic streptococcus (GABHS) infection. 1 However, identifying patients with GABHS only on clinical grounds is difficult. Most countries recommend the use of rapid antigen detection tests (RADT) in patients with suspected streptococcal infections as this practice has been associated with a reduction of inappropriate use of antibiotics. 2 Spanish guidelines recommend these tests to be performed specifically in patients with at least two Centor criteria ----history of fever, tender cervical nodes, pharyngeal exudates and/or absence of cough. 3 When it comes to lower respiratory tract infections (LRTI), systematic reviews have suggested that antibiotics do not make any difference in the course of influenza and modify the course of acute bronchitis only marginally. 4, 5 However, they are recommended in acute exacerbations of chronic obstructive pulmonary disease (COPD), mainly when purulent sputum is present and in all cases of pneumonia. 5 Identifying patients with pneumonia has also shown to be challenging in primary care when it is only based on symptoms, signs and examination. 6 Used as an adjunct to clinical examinations by general practitioners (GPs) the C-reactive protein (CRP) rapid test has also shown to reduce antibiotic use in these infections. 7 Despite the compelling evidence about the benefits of having these rapid tests in primary care, their availability in Spanish surgeries is scarce. However, GPs in our country prescribe antibiotics in over 60% of cases of acute pharyngitis and acute bronchitis. 8 Inappropriate antibiotic use has adverse medical consequences and contributes to microbial antibiotic resistance. 9 We carried out a European-funded study aimed at promoting the rational use of antibiotics. In 2015 we selected a sample of GPs who had never used rapid tests in their consultations and compared the use of antibiotics with the current clinical guidelines estimating the number of antibiotics that could have been saved if GPs had appropriately used these tests and had followed the guidelines properly.
Anam nesis and clini cal examin ation : So re throat of infectious origin Any of the following criteria? -Community ou tbreak of group A streptococc us infection (i. e. scar let fever) -Se vere sym ptoms (malaise, ear pain , se vere inflamm ation of the throat) -History of rheumatic fever -Immunosuppression -Antibiotics taken the p revious 2 wee ks How ma ny Cent or cri teria are present? -Hist ory or recent temperatu re ≥38.5 C -Tender lateroce rvical gland s -Pharyn gotonsilla r exud ates -Absence of cough 
Methods
National coordinators from each of the eight participating Autonomous Communities invited local GPs to participate. They were requested to register individuals aged 14 or older with acute pharyngitis (including acute tonsillitis) and LRTIs over a 3-week period from January to March 2015 by means of a 47-item chart providing relevant information about the infectious disease. On this sheet, the physician attending the patient noted different specific parameters of medical care, including the age and gender of the patient, the number of days with symptoms, presenting signs such as fever, cough, odynophagia, pharyngeal exudates, presence of tender cervical nodes, dyspnoea, increase in sputum volume and purulence of sputum, diagnosis (pharyngitis, acute bronchitis, influenza, acute exacerbation of chronic bronchitis or COPD, pneumonia), infection severity on a 5-item scale, performance of chest radiograph, pulse oximetry, rapid antigen detection tests and CRP rapid tests, antibiotic treatment or not, allergy or not to penicillin, whether the patient requested an antibiotic, significant comorbidities and referral to another healthcare setting. This information was compared to the recent Spanish guidelines in the case of pharyngitis 3 (Figure 1a ). Although our guidelines on LRTIs recommend the utilisation of CRP their use is negligible in Spain. Thus, algorithms provided in the current guidelines describe the usual practice of undertaking a thorough physical examination asking GPs to request radiological study when the suspicion of pneumonia is very likely. Therefore, we used the recent Dutch guidelines as the comparator for this study classifying patients into three different severity groups, considering the use of CRP only when there was an intermediate risk ( Figure 1b General scheme of the study: Observational study to evaluate the estimated number of antibiotics that could have been saved in treating acute pharyngitis and lower respiratory tract infections.
Results

Study population
A total of 135 GPs were invited to participate in this study but 6 declined. Three GPs did not deliver the registries. At last, a total of 126 GPs registered 1012 episodes of acute pharyngitis and 1928 LRTIs. The characteristics of these patients are described in Table 1 . In terms of symptoms and signs, the most frequently reported among patients with LRTIs was the presence of cough, observed in 88.6% of the cases; conversely, the leading symptom in patients with acute pharyngitis was odynophagia, found in 85.5% of the cases. Although GPs judged the severity of the infections as relatively mild, illness severity was rated higher among patients with LRTI. A total of 53 patients with LRTI were referred to hospital (2.7%).
Acute pharyngitis
Antibiotics were prescribed to 497 patients, accounting for 49.1% of the cases. The antibiotic most commonly prescribed was amoxicillin, with 34.9% of the cases in whom antibiotics were given, followed by amoxicillin + clavulanate and penicillin V ( Table 2) . A total of 297 patients had no Centor criteria, 330 presented only one, 236 had two, 104 had three and 45 presented the four criteria. Antibiotics were given to 26.9%, 32.4%, 75.6%, 91.3% and 91.1% of the cases, respectively. Four patients had a severity score greater than 3. RADTs should have been performed in non-severe patients with two or more Centor criteria (in 383 cases, 37.8%). Assuming that 18---22% of patients with at least a Centor score of two have a true group A ␤haemolytic streptococcus infection on the basis of previous studies, 3 antibiotics should have been prescribed in only 77 patients (7.6% of all the cases of sore throat and two or more Centor criteria). In addition, 185 antibiotics prescribed in non-severe patients with less than two Centor criteria were inappropriately given. So, if GPs had appropriately used RADTs and had strictly followed current guidelines, up to 84.5% of the antibiotics prescribed could have been saved (95% CI: 81.1---87.4%).
LRTIs
The 126 GPs prescribed antibiotics or referred patients to hospital in 963 cases (49.9%). An antibiotic was given in 933 patients (48.4%). The leading antibiotic was amoxicillin + clavulanate which was prescribed in 348 patients (37.1%), followed by macrolides (22%), quinolones (18.2%), and amoxicillin (16.1%) ( Table 2) .
A total of 1076 infections were diagnosed with acute bronchitis, 542 influenza, 247 acute exacerbations of chronic bronchitis or COPD and 63 had pneumonia. A total of 777 patients presented an uncomplicated respiratory tract infection for which antibiotics should have not been prescribed. However, GPs gave them in 160 (20.6%) of these cases. A total of 157 patients were considered as seriously ill and should have all received antibiotics or been referred to a hospital setting. However, antibiotics were withheld and patients not referred to hospital in 5.7% of these cases. A total of 993 patients had an intermediate risk and antibiotics were prescribed in 655 (66%) of the cases; all these patients except 53 with a severity score greater than 3 should have been tested with the aid of the CRP rapid test as stated by current guidelines (602 patients, 31.2% of all the LRTI). Assuming that 70% of the CRP determinations in this population have levels less than 20 mg/L and 15% have concentrations ranging from 20 to 50 mg/L according to medical literature, only 90 should have been treated with these drugs. 7 It means that if GPs had followed the guidelines appropriately, antibiotics should have only been given to 291 patients (15.1%), with an estimated saving of 69.8% (95 CI: 67.1---72.5%).
Discussion
The main conclusion of this study is that up to 84.5% of the antibiotics given to patients with pharyngitis and 69.8% given to LRTI patients can have been saved with the proper use of rapid tests. However, the participating GPs had seldom or never used either of the two rapid tests mentioned in this study and had not previously participated in any other study on the rational use of antibiotics. One of the limitations of the present study is that GPs participated on a voluntary basis and their prescribing habits may not represent the average use of antibiotics in our country. 11 GPs who are more interested in research prescribe more appropriately than GPs in general, and this fact can explain why the antibiotic prescribing rate observed in the present study was slightly lower than 50% in both infections. A registration such as that used in our study might not have contained all the variables needed for making a therapeutic decision, but the most important variables were included, and the information provided was sufficient for further comparison with the clinical guidelines. The strength of our study is its large sample size with detailed documented consultations, enabling us to compare this information with that provided in the guideline recommendations. The costs related to the antibiotics saved were not calculated in this study. Neither did we consider the costs of the rapid tests, days off work and visits to the healthcare services. Another limitation of the study is the fact that we considered a hypothetical situation of having access to point-of-care tests and these tests had been appropriately used by GPs who had followed the existing guidelines. However, evidence clearly states that guidelines adherence by GPs in respiratory tract infections is not optimal, either in terms of when antibiotics are indicated or with the usage of first-line antibiotics. 12, 13 In the present study, the types of antibiotics prescribed reflect that guidelines are scarcely used in our country since penicillin, which is considered the first-choice drug for GABHS infection, was the third antibiotic most frequently given to patients with acute pharyngitis whereas amoxicillin and clavulanic acid were the most commonly used in LRTI, when they are only recommended as first-choice drugs in acute exacerbations of COPD but not in other respiratory tract infections. Oddly enough, macrolides accounted for 22% of the antibiotics prescribed in patients with LRTI, and amoxicillin, considered as the firstline antibiotic in most of the LRTIs ranked fourth in our study.
According to the current clinical guidelines RADT should have been used in 37.8% of the episodes of acute pharyngitis and CRP concentrations should have been determined in 31.2% of the LRTIs. Antibiotics should have only been prescribed with positive RADT results and with CRP levels greater than 50 mg/L as well as in all severe patients. Likewise, antibiotics should have been withheld in patients with less than two Centor criteria, in all the uncomplicated LRTIs and in the cases with CRP levels less than 20 mg/L. Taking all these requisites into account the saving of antibiotics would have been considerable; however, both the utilisation of rapid tests in the countries where these tests have widely been used over the last years and the no utilisation of antibiotics in case of negative results are far from being optimal. 14 Notwithstanding, considering the weaknesses of the study and their inference insight this paper shows that the correct introduction of rapid tests in clinical practice in Spain could result in a considerable saving of unnecessary antibiotic prescribing.
What is known about the topic • Antibiotics are often overprescribed for respiratory tract infections. • The use of rapid tests in primary care has been shown to be useful in reducing the unnecessary prescription of antibiotics in respiratory tract infections.
What this study adds
• We carried out this study aimed at knowing what the estimated saving of antibiotics in pharyngitis and lower respiratory tract infections would have been if general practitioners had correctly used rapid antigen detection tests in cases of pharyngitis and C-reactive protein in cases of lower respiratory tract infections with intermediate risk.
• Both point-of-care tests should have been used in about one third of the patients with these infections and their appropriate use on a regular basis would result in a considerable saving of antibiotic prescribing.
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